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Drug Ciass: antibacierial
Indication: acne vqlgéris
Relevant INDs/NDAs/DMFs: IND-56,487 ~ | _

Clinical formulation: —

Ingredient % wiw

Clindamycin phosphate, USP "

Methylparaben, NF : .

farhomer 941, NF ‘ -

Propylene Glycol, USP

~ Polyethylene Glycol 400, NF
.~ Sodium Hydroxide, NF

" Purified Water, USP

- e

-

L

Route of administration: topical to the skin



' Prbposed clinical use: For the once daily treatment of acne vulgaris.

Previous clinical experience:

Clindamycin phosphate is marketed i ina variety of topical formulations for acne vulgaris

at the same concentration used in Clindagel: Clindagel-has been studied in one human

clinical study in which 334 patients were admlnlstered the complete drug at least once
a day for up to 12 weeks.

Introduction and drug history:
The sponsor has submitted this'NDA under section 505(b)(2) of the FD&C Actand is
referring to the approved NDA for Cleocin T gel (clindamycin phosphate, 1%) as -
evidence of the safety for this drug (NDA 50-615).
Studles reviewed withinthis submission:
The sponsor has submitted two studies not previously rewewed a dermal o -
carcinogenicity study and a photococarcinogenicity study. These studies were not
conducted with Clindagel-but were conducted with a 1% clindamycin phosphate gel
formulation with composition similar to Clindagel. The sponsor did not conduct these
studies but has received permission to use them.

Studies not reviewed within this submission: -

These studies were previously submitted and reviewed in SN 000 of IND 56,487.

1. Primary Dermal Irritation in Rabbits (Study 0420XC52.002) .
2. Primary Eye Irritation (Study 0421XC52.002) R
3. Deiayed Contaet Hypersensitivity in Guinea Pigs (Study 0424XC52. 002)

PHARMACOLOGY: - S s
Summary of pharmacology: :
Clindamycin binds to the 50S subunit of bacterial ribosomes and thereby interferes with .. —
bacterial protein synthesis. Clindamycin is primarily bacteriostatic. Clindamycin is ~
active against gram positive cocci and most anaerobic gram negative organisms. Its
activity against the anaerobe Propionibacterium acnes may account for |ts effectiveness
in the treatment of acne vulgaris.

PHARMACOKINETICSIT OXICOKINETICS:
Summary:
Studies in rats and dogs show that clindamycin is readily absorbed from the
;::t'*.r‘"‘ i=al tract and is excreted in the urine and feces. In rat, the products
excreted in the urine were 53% unchanged clindamycin, 31% clindamycin sulfoxide and N -
15% N-demethyl clindamycin. In dog, the products excreted in the urine were 36%
unchanged ciindamycin, 28% clindamycin sulfoxide, 28% clindamycin glucuronide and =
9% N-demethy! clindamycin. Topical application in the rat and pig show that
“clindamycin can be retained in the skin and is released into the blood for several days -

~ after drug application.
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Absorption of clindamycin from topical formulations has been measured in humans and
ranges from undetectable up to approximately 7.5% of the applied clindamycin. In
i humans approximately 10% of clindamycin administered is excreted unchanged in the
- - - urine. Clindamycin is metabolized in humans to N-demethy! clindamycin and
clincsimycin sulfoxide, which are excreted in the urine and bile.

- TOXICOLOGY:
Surmmary: .
The toxicity of clindamycin has been investigated in a variety of studies. A summary of
these studies and reprints of some published studies have been provided by the
sponsor.

. The most pronounced toxicity asscciated with clindamycin has been
pseudomembranous colitis. While the rat and dog do not demonstrate this toxicity, it
has been observed in hamsters, rabbits and humans. In the hamster, all animals given
40, 10 or 1 mg/kg topically fortwo weeks died from colitis. Four of seven animals given
0.1 mg/kg also died. A discussion of the potential for this toxicity is currently included in
the Warnings section of the proposed label for Clindagel.

Long term studies in rats and dogs have been conducted with clindamycin

_hydrochloride and clindamycin palrnitate hydrochloride. The maximum tolerated dose

- of clindamycin hydrochloride in a one year rat study was between 300 and 600 mg/kg.
No specific morphologic alteration attributed to treatment with clindamycin
hydrochloride was identified. Clindamycin palmitate hydrochloride doses of 100, 300
and 600 mg/kg were well tolerated by rats in a six month study.

Dogs given 30 and 100 mg/kg of clindamycin hydrochloride appeared healthy during a
one year study but dogs receiving 600 mg/kg were clinically sick. Dogs in all three
— - groups had elevated serum glutamic-pyruvic transaminase levels. Dogs receiving 600
mg/kg had bile stained ulcers of the gall bladder upon necropsy. Clindamycin palmitate
_ hydrochloride doses of 30, 100 and 300 mg/kg were well tolerated by dogs in a six
month study. " ' .

CARCINOGENICITY: :

Stucy Title: Dermal Carcinogenicity Study of an Admixture Active Gel (Clindaben -
Benzoyl Peroxide 5% and Clindamycin Phosphate 1%) and its Components in
Mice '

Study Number: Report No. 11484

Velume NMumbcre: 1.6

Test Facility: | == .

Study Date(s): 15 June 1993 to 4 July 1995

GLP Compliance: Yes B

OA Report: Yes

‘Specesiarain: mouse ot BEST POSSIBLE PP~
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Number of animals per group: 60/sex

Age at start of study: approximately 6 weeks old at start of study

Animal housing: individual polypropylene cages- ‘

Drug Purity / Stability / Homogeneity: Samples of each formulation were taken at the
beginning of the study and at week 13, 26, 52, 77 and 103. Analysis for
active ingredients showed that the formulations contamed the expected
concentrations through out the study. -

Formulations:

% wiw : A
Ingredient Placebo Gel Benzoyl Clindamycin Admixture active |-
_peroxide 5% gel | phosphate 1% gel | gel ]
Clindamycin phosphate |=~—— ] o 7—1
‘| Benzoyl peroxide !
Methylparaben, NF '
Propylparaben, NF
Propylene Glycol, USP |
Carbomer 934P, NF _
Potassium Hydroxide :
‘I Purified water, USP — L )
Methods:
Dosage groups: —
Group | Test Amcle Applied Dose active ingredient
amount of (ma/kg)
test article | Benzoyl | Clindamycin.
: (mifikg) Peroxide | Phosphate:
—_ 1 Placebo gel | 15.0 0 0
- 2 Placebo gel | 15.0 0. 0 L
3 Mixture gel. | 0.90 45 9..- :
4 Mixture gel | 2.70 135. 27 -
15 | Mixturegel | 15.0 750 150  .-.-
6 5% BP gel | 2.70 135 0
7 5% BP gel | 15.0 750 0 -
18 - 1% CP gel |2.70 0 27
9 1% CP gel | 15.0 0 150

" Note: £

Since Clindagel contains only clindamycin phosphate and not benzoy! perox:de

_ this review will primarily focus on the data from the control and clindamycin phosphate

groups.

- Basis of Dose Selection: The sponsor states that the doses were selected to

provide a maximum dose, which would not be expected to produce overt .
nephrotoxicity or more than a 10% body weight loss. The dose levels ailso

- take in to account the maximum practical dose volume to be applied to the - _
- mouse. For a mouse weighing 40g a dose of 15 mi/kg would require

application of 0.6 ml to the approximately 5 cm? area used in this study.

- Relation to Clinical Use: The clinical use of Clnndagel is proposed to be single

- daily application topically to the skin.

- CAC Concurrence: There is no record of CAC concurrence on the protocol

- Route of Administration: Test article was applied topically to the backs of
mice from which the hair is removed by clipping once weekly. The area

BEST POSSIBLE COPY
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- treated was approximately 5 cm?, which represents approximately 10% of the
total body surface area. No attempt was made to prevent ingestion of the test
- articles and the material was not removed at the: end of the day Occlusion
was not used.
- - Frequency of Drug Administration: Drug was apphed once d1ily for 103

weeks to females and 104 weeks to males.

- . Dual Controls Employed: Two groups contalmng 60 animals per sex each
were administered the placebo gel.-

- Unscheduled Sacrifices or Deaths: All animals found dead or sacrificed in
extremis were subject to gross necropsy and histology.

- - Deviations from Original Study Protocol: none noted

Study Results and Frequency of Monitoring:

- Clinical Observations: All animals were examined for reaction to the
treatment daily. A detailed clinical examination was conducted on each
- animal weekly. Palpable mass examination was conducted weekly.

Most clinical observatiors for animals treated with clindamycin phosphate gel
were similar to control animals. Females treated with clindamycin phosphate
had slightly increased incidences of skin texture changes, either increased or
decreased elastlcny at the treatment site compared to control animals.

There were no notable differences between the groups in either sex in the
incidence of externally palpable masses.

- Mortality: Mortality and morbidity was checked twiceper day. The reports
states that females were terminated during week 103 due to Iow survuval

—

- 1ne males were sacrificed at week 105. :

The number of decedents in the placebo and chndamycm treated groups are
iisted in the table below.

1 Sex Group/dose level (mglkglday) -
Placebo gel Clindamycin phosphate 1% gel
T ‘ Group 1 Group 2 Group 8 Group 9
_| (0 mg/kg/day) | (0 mg/kg/day) | (27 mg/kg/day) | (150 mg/ka/day)
Males | 20/60 . 27/600 ~- |19/60 28/60 )
Females | 33/60° __{ 39/60 30/60 32/60 .

W hs ispoit fromr ——=_ the table of decedents does not match the

Kaplan-Meier survival curves or the individual animal data. The sponsor has
. provided the table of decedents above, which does appear to match the

Kaplan-Meier survival curves and the individual animal data.

The report from === states that there were no statistically significant

different-increases in mortality between the control groups and the groups

receiving the clindamycin phosphate 1% gel. The report does not make clear

BEST POSSIBLE C0"



which set of numbers were used in the statistical comparison. Nevertheless,
itis clear that in the females the survival in clindamycin treated animals was
at least as high as control and the survival in males treated with clindamycin

is almost identical to control males.

Body Weight: Body weight was obtamed for each animal weekly dunng the
first 14 weeks and then every two weeks thereafter. o —_—

Body weight gains through out the study were similar in placebo and _
_ Clindamycin phosphate treated animals.. Group mean body weights at the
end of the study were not statistically significantly different.

Food Consumption: Food consumption was measured-for each animal
weekly during the first 14 weeks and then once every four weeks thereafter.

Both sexes receiving 15 mi/kg/day 1% clindamycin phosphate gel showed _ »
slightly increased food consumption compared to the animals treated with
placebo gel.

Organ Weights: Organs weighed are |nd|cated in the table mcluded as an
appendix below.

No statistically significant differences in organ weights were noted when
comparing animals treated with the 1% clindamycin phosphate gel with the
animals treated with the placebo gel.

‘Gross Pathology: A gross necropsy was conducted on all animals whether
they died early, were sacrificed early or were sacrificed as scheduled.

There were no notable necropsy findings that were attributable to treaiment
with the 1% clindamycin phosphate gel.- ,

Hlstopathology Hlstopathology was conducted for all groups on the tlssues

listed in the table in the appendix below.

- Non-Tumor:

Focal hyperplasia of the pltwtary was noted in males in all groups

The incidence of epithelial hyperplasna at the treatment site was mildly

. incregsed in the animals receiving 15 mi/kg/day of the 1% clindamycin -
phosphate gel. This increased incidence was statistically greater than the
placebo control incidence for females only. The severity of the -
hyperplasia was also increased in females. In females treated with 15-
mi/kg/day of the 1% clindamycin phosphate gel, the increased incidence
of epithelial hyperplasia extended to the skin adjacent to the treatment

site. B

—



Abscess in the ovaries were observed in the groups treated with the 1%
clindamycin phosphate gel with an incidence of 3/60 and 6/60 in groups 8
and 9, respectively. The increase in abscess in the ovaries in group 9
was statnstlcally sngnmcantly greater than control.

- Tumor: :
Carcinomas of the parotid sahvary gland were noted in one male that
received 2.7 mi/kg/day of the 1% clindamycin phosphate gel and one
male that received- 1&-ml/kg/day of the 1% clindamycin phosphate gel. A
carcinoma of the parotid salivary gland was also recorded in one female -
that received 15 mi/kg/day of the 5% benzoyl peroxide gel.

Adenomas of the rete testis were observed in one male that received 2.7
mi/kg of the 1% clindamycin phosphate gel and in 2 males that received
2.7 mi/kg of the 1% clindamycin phosphate/ 5% benzoyl peroxide mixture -
gel. Testicular interstitial cell adenomas were noted in all control and
clindamycin phosphate treated groups.

A number of other tumors were noted in various tissues but these wére
generally of similar incidence in control and treated groups and were also
generally similar to historical control values.

A summary table of all neoplastic findings is included as an appendix

“below. Copies of the sections of the sponsor’s table of histopathological
findings that contain information on the treatment site, skin, salivary gland
and testes are also attached as appendices to this section.

- Toxicokinetics: : 8 :
Toxicokinetic gnalysis was not performed in thls study. The increased
hyperkeratosis and epithelial hyperplasia noted at the treatment site in both
sexes suggest that the high dose may have been an MTD. Increased’

. intestinal stasis in males, intestinal dilation in males and females and ovarian

~ _akscesses in-females suggest that the clindamycin phosphate doses were
also sufficient to cause systemic effects although some of this exposure may-
have occurred from ingestion of the test article. —

Overall Interpretation and Evaluation:

- Adequacy of the carcinogenicity studies and appropriateness of the test model:
Tho Lasis of ih2 dose selection is described above. The sponsor was previously
asked whether dose response siudies were conducted and whether the dose
selection was discussed with the FDA. The sponsor has responded that they could
not confirm whetherdose-range finding studies were conducted since the dermal
carcinogenicity study was conducted by another sponsor. They were also unaware
whether the dose selection was discussed with the FDA. The study appears to have
achieved a dermal MTD based on the elevated hyperkeratosis and epithelial
hyperplasia noted at the treatment site in both males and females in the high dose
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group. Survival and weight gain were similar betweeritreated and control groups.
Systemic exposure is suggested by increased intestinal stasis in males and
increased dllatlon in various segments of the gastrointestinal tract in both males and
females in the high dose groups; however, some of this exposure could be due to
ingestion of test compound. The sponsor notes that the two dose levels .
administered in the study are 150 and 900 times higher than the anticipated human
. dose on a mg/kg basis. This assumes human use of 1 ml of the gel per day. Actual
maximum human use might be closer to 5 ml per day. The doses used inthe
mouse dermal carcinogenicity study are approximately 3 and 15 fold higher than the
maximum human dose assuming complete absorption on a mg/m? basis. (see
appendix for calculations). The formulation used in the study contained the same
concentration of clindamycin phosphate (1%) as the clinical formulation and is
adequate for the evaluation of local skin effects.

Evaluation of Tumor Findings:
The occurrence of three tumors of the salivary gland in this study is noteworthy ~ ~ _ .
since these tumors are uncommon, The report states that. quotes a '
spontaneous incidence of 2/478 sahvary gland tumors in female CD-1 mice between
21 and 24 months old and 0/480 in males of the same age. A database from -
—— entitied Spontaneous Neoplastic Lesions in the ===
»= BR Mouse does not list arly neoplastic lesions observed in 2577 salivary
glands examined from male mice in 46 different studies
] _ ). However, the
sahvary gland tumors observed in the current study can not specifically be
considered an effect of clindamycin phosphate since one of the tumors occurred in
an animal receiving 5% benzoyl peroxide alone. As noted above, no attempt was
made to prevent ingestion of the test articles. According to published reports,
salivary gland inflammation has been observed in rats treated orally with
ciindamycin hydrochloride and nuclear atypia of sativary gland cells has'been
_ described in rats receiving clindamycin palmitate hydrochloride in the diet. These
effects have been ascribed to opportunistic infections of the sahvary gland. In T
particular, this type of lesion has been attributed to coronavirus infections in rodents.
it may be possible that the effects observed in the current study are due to the
" ingestion of clindamycin and benzoyl peroxide with subsequent alterations of the
bacterial flora of the mouth leading to opportunistic infections. This mechanism
would not be relevant to human topical use of clindamycin phosphate.

In general, it appears that tumors of the testes are not uncommon in mice from
control arouos of two year bioassays although, the historical database mentioned-
above from  —ecmesgssmsss . does not specifically list tumors of the rete
testis. The study report notes that the incidence of the adenomas of the rete testis
did not show any dose-respons: relationship to either test material. McConnell et
al. (JNCI, 76:283, 1986) suggest that stromal neoplasms of the testes may be
combined. If the interstitial cell and rete testis adenomas are combined then the
incidence in the two control groups and the 2.7 and 15 mi/kg clindamycin phosphate
groups are 2, 3, 4 and 2, respectively. Therefore, the occurrence of stromal

- —_—. ' . . 8



neoplasms of the testes does not.appear to be associated with clindamyci'n

- phosphate exposure. Focal hyperplasia of the interstitial cells of the testes and the _ -
- rete testis-was noted in both control groups and in.the animals receiving 2.7 mi/kg of

the 1% clindamycin phosphate gel but not in animals receiving 15-ml/kg. This
further suggests that the testicular effects are not associated with clindamycin
phosphate. »

Summary Conclusions and Recommendations:

Acceptabi'lity of Study(s) or Overali Testing Approach:
The study is acceptable as an evaluation of the carcinogenicity of clindamycin

.phosphate by the dermal route for the drug product under review. The study used a

closely related formulation and the same concentration of clindamycin phosphate as
the product under review. The doses used in the study appear to have achieved an
MTD based on dermal criteria. The doses are approximately 3 and 15 fold higher
than the anticipated maximum human exposure assuming complete absorption

‘based or a mg/m? comparison and appear to be the maximum feasible amount of

material that could be applied. (See calculations attached at end of review.)

Majbr Tumor Findings:

Carcinomas of the salivary gland were observed in one male each treated with 2.7.
or 15-mi/kg/day of the clindamycin phosphate 1% gel. This study does not. however,
establish a clear association between these tumors and clindamycin phosphate
treatment. Furthermore, it is not clear that these tumors wouid be relevant to the

. topical use of clindamycin phosphate in humans.

Non-neoplastic Findings:

Epithelial hyperplasia was noted in clindamycin-treated mouse skin in this study.
Tis did not appear to contribute to the development of skin tumors in any of the
treated mice. - —-

Ovarian abscesses appéar to be associated with clindamycin treatment in this study.
The report suggests that these may be due to clindamycin altering the normal
dermal/vaginal bacterial flora thereby predisposing animals to infections from the

. overgrowth of opportunistic bacteria.

Addenda:

- CAC Report: The executive carcinogenicity assessment committee met on
.ine A 2000 and discussed the results of the study described above. The-
~* committee concluded that the study was adequate for the evaluation of
topical clindamycin phosphate. The occurrence of the salivary tumors was
not considered a relevant finding based on the small incidence, the
occurrence of a salivary gland tumor in a benzoyl peroxide treated animal
and the lack of relevance to human use of a topical product. The committee
recommended that the study be described in the label as showing no



 significant increase in tumors. (See also a copy of the minutes of the meeting
attached at the end of this review.) -

Addenda continued on next page —

APPEARS THIS wAY
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—— Summary Table of Incidence of Neoplastic Findings: Males and Females, In
- Survivors at Termination and.Premature Decedent Animals, Control and

Clindamycin Phosphate 1% gel
Incidence of lesions
Males . Females
Findings - ' Gpt1 | Gp2 [Gp8 |{Gp9 [Gmp1 [Gp2 [Gmp8 | Gpo
. . 0 (] 27 150 0 10 27 150
mg/kg | mokg | mgkg | mo/kg | mg/kg | mg/kg | mgikg | molkg
Abdomen ORI I I IR R R
Sarcomia [M) D “ T
Adrenais R R N 1
Corticaladenoma(g] — [1__ | | | L ||
Phaeochromocytoma [M] I R T P I
Phaeochromocytoma [B] 1
Bone , _ o ) S N e
Osteosarcoma [M] ~ 11
Osteoma [B] , 1 1
Cervix o 1 . I D
Stromal sarcoma [M) _ S R 1
Polyp[B] 1
Duodenum ; .
Adenocarcinoma [M] 1
Harderian Gland _ R L B
Adenoma [B] ' 1 1 2
Head . ,
Fibroma [B] : ' 1
Jejunum - » Y .
Adenocarcinoma [M] 1
Kidnev L oo N PR U S R
Hemangiosarcoma [M] 1 N T D e
Bilateral Tubular Adenoma [B] I Y Y N
ni'=iz-n! Tubular Adenoma [B] 2 L1, -
Liver , o I
Hepatoceliular carcinoma {1 1
multiple [M] S R SR I SN S
Hepatocellular carcinoma [M] 116 (2 45 1 .
Hepatocellular adenoma multiple T2 - |1 1 ' .
- [B] L B [ (U SRSRONN RN S I D
i Hepatocellular adenpma [B] j10 14 17 S 2 2 11
Hemangiosarcoma multiple [M] R A U MR SN U N AU SR )
Hemangiosarcoma(M} -~ (1~ | .1~ [~ 12 4 11
'Hemangioma [B] N N o N R I
(Associated) Hepatocellular 1 ‘
Adenoma Multiple!Bl . | . .
| (Associated) Hepatocellular : 1 1 ~
L Adenoma [B] '
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Incidence of Neoplastic Findings: Males and Females

In Survivors at Termination and Premature Decedent Animals
Control and Clindamycin Phosphate 1% gel

(Continued)

Males- Females

Findings ‘ , Gpi1 |Gp2 |[GmB |Gmp9 |Gpi |Gp2 | Gp8 | Gpo
) 0 27 150 [0 |o 27| 150

mg/kg | mg/kg | mo/kg | mgkg | mg/kg | mg/kg | mghkg | mgrkg
Alveolar/Bronchiolar Carcinoma | 1 2 |2
~ Multiple [M] o -
4 Alveolar/Bronchlolar Carcinoma |5 . :
Alveolar/Bronchiolar Adenoma 4 1 2 3 1 - 1 1
Multiple [B] ‘ 1 I N
AlveolarlBronchsolarAdenoma 12 6 4 5 5 7 5 1
(Associated) Alveolar/Bronchiolar | ‘I 1
Adenoma Multiple [B] . N
(Associated) Alveolar/Bronchiolar | 4 1 (4 1
Adenoma [B] :

Lymphoreticular/Hemopoietic .
Histiocytic Sarcoma [M] 1 3 11 SR Y
Lymphoma [M] 5 3 4 5 15 10 11
Leukemia [M] 1 ' ’

-
N
N
02}

[0 Be)]

Mammary gland _ : i R B
Adenoma [B] — _ » : o y 1
Carcinoma [M] 2 2 2

Ovaries . o N R .
Unilateral Granulosa/T hecal Cell 1 1
Tumor(M] =~ -7 A R T R
Unilatera! Granulosa/Thecal Cell ' le 1
Tumor [B]

Unilateral Tubular Adenoma [B] A N N
" Cystadencma (TA) [B] - 1 2 1

Pancreas . AU IR I I N IR P S |
Islet Adenoma [B]) “11 ) 2 1

Pituitary ol SUNI S R R

Metastaslzmg Carcmoma [M] ) N 1

- Intermediate Lobe Adenoma [B] ) 1 o ) N o
~ Adenoma [B] 1 1 1 2 1 . 1

Salivary Gland —

CarcinomaM] |~ 1 1

Seminal Vesicles B
Unilateral Adenoma [B] 1

'| Skeletal Muscle - ' : -

'Metastasizing Hemangiosarcoma 1.
(M]

* BEST POSSIBLE COPY
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Incidence of Neopléstic Findings: Males and Females
In Survivors at Termination and Premature Decedent Animals
Control and Clindamycin Phosphale 1% gel

(Contmued)

Males

Females

Findings

Grp 1

0

mg/kg

Gmp 2

mg/kg

Gp 8
27
mg/kg

0

Gmp1 | Gp2
0

mo/kg—1_malkg

Grp 8
27
mg/kg

Grp 9
150
mg/kg

. Fibrosarcoma [M]

Skin__

Squamous Cell Carcmoma [M]

_ Fibrosarcoma Multiple [M]
. Sarcoma [M]
Fibrous Histiocytoma [M]
Basal Cell Tumor [B}

e i i e e

Spleen
Matastasizing Hemangnosarcoma
M]
Hemanglosarcoma M)

Testes
Bilzteral Interstitial Cell Adenoma
[B] |
Unilateral Interstitiai Cell
Adenoma [B]
Unilateral ReteTeshs Adenoma
[B]

Thyroid .

Unilaterai Follicular Adenoma [B]

Urinary Bladder
Sarcoma [M]

Uterus ,

: Lamon yosarcome [M)
Leiomyoma [B]
_Adenocarcinoma [M]

~ Stromal Sarcoma [M]
- Hemangiosarcoma [M] —
Polyp Multiple [B]
Polyp [B]

R N N e
: N

Vagina
Polyp [B]

Hemangiomas and -
Hemangiosarcomas combnned from
all tissues

e g e — T T

13



A —

—

- Selected Sections of the Sponsor’s Incidence of Histagé_thoIOQy Findings:

JABLE 46 (continued)

Incidence of nistological Findings: Nales and Femeles
In Survivers at Termination snd Premsture Decedent Ani-u Conbined - cnwm phosphate 1% Gel

INCIDENCE OF LESIONS (MUMERIC)
MALES . FEMALES
FINDINGS TREATHENT [Grp 1 JGrp 2 [Grp 8 [Grp 9 Grp 1 {Grp 2 fGrp 8 lCrp 9
0 [} 2.7 15.0 |0 0 1:17, 1;?0
ml/kg Imi/kg iml/kg |mizkg [ml/kg [mizkg |wi/kg |miskg
/dey {/dey |/cey |/day |/dsy lrdey  l/dey  [sdey
BONE: ) (4} 2) [¢)}
No sbrormel ity detected b}
OSTEOSARCOMA [N} o *
' OSTEOMA (B) 1 1
Localised hyperostosis . 1
BRAIN: (60) | (60) | 160> | ¢60) | (60> | (60) | €60) | (60)
No sbnormelity detected 60 60 59 60 58 58 58 s9
Infiltrstion by lymphoms celis _ 1
Metestesis from primery in pituitary . 1
Arteritis 1
Meningest lymphocytic infiltration . 1 -
Focal hsemorrhage(s) 1 )
Dittuse vacuolation . 1 1 )
CAECUM: K 57 | a8 ] 58 | 59 | 59 | 60y | 57 | 58y
No sbrormelity detected 3 3 3 b4 43 173 33 40
Intiltration by lymphoms cells 1 ] 3 2 2 1
Wore(s) a 16 13 1" 7 9 10 []
Dilatation 2 1 3 9 2 2 3 7
Submecossi oedems 2 ] 2 5 3 [3
Entarged Peyer’s pstches 1

Figures in brackets represent the number of snimals from which this tissue was examined histologically.

JIABLE &4 (continued)

Incidence of Mn’oloﬂul Findings: Males and Femles
In Survivors st Termination end Premeture Decedent Animals Combined - Clindsmycin phosphate 1% Gel

INCIDENCE OF LESIONS (MUMERIC) )
RALES - - : . JELES
FIND]NGS TREATHENT (Grp % [Grp 2 [Grp 8 [Grp 9 {Grp 1 {Grp 2 [Grp 8 [Grp ©
[] [ 2.7 |15.0 |o 0 2.7 |15.0
- at/kg [mt/kg [ml/kg [mi/kg {mt/kg _{ml/kg rnllkn nl/kg
.- /day |/dey 1/day |/dey |/day [/dey |/day {/day
CAECUM: (57) | (58) | (58) | (59 | (59) | €603 | (572 | (5B)
Arteritis ) 1
Mucossl Lymphocytic infiltration : 1
Goblet—cell hypertrophy 1 --—
Intlammetion, mucosat/submucosal 2 2 1
uossl erosion(s) . 4+ -
Mucosel necrosis i R 1 1 1
Stendular atroghy 1
Locet ised glanduter hyperplesis . . 1
Amyloid ; : 2 1 ] 1
CERVICAL LYNPH NCDE: m oy
Infittration by lymphome cells 1 1 1
CERVIR: | (¢}
STROMAL SARCOMA DM} 1
pOLYP (B} . 1
inflasmetion by histiocytic sercome 1 _
ceils
Cystic glonds . 2
Increased col lagen i - . 1 -
stromel hyperplasie . 1 1

Sigures in brackets reprejent the number of animals from which this tissue wes exsmined histologically,

..... .- L v B e - - - - -
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JABLE &4 (ontirued)

Incidence of Ristologicel Findings: Msles and Fevales
_ In Survivors st Terminetion and Premeture Decedent Anfmals Combined - Clindamycin phosphate 1% Gel

INCIDENCE OF LESIONS (MUMERIC) l
MLES FEMALES -
FINDINGS TREATMENT {Grp ) [Grp 2 {Grp 8 [Grp 9 {Grp 1 [Grp 2 [Grp 8 {Grp 9
] 0 2.7- [15.0 |0 0 2. 15.0
ml/kg {ml/kg {ml/kg |mt/kg [mt/kg {mi/kg |mi/kg |mi/kp
/duy |/day |/dsy |/dey |/dsy |/day |/day |/day
CERVIX: I t | (¢3)
Abscess(es) 1
COAGULATING GLANDS: (3] o
* pitetation ’ 1
COLON: . (59> | (60) | ¢60) | €60) | €60) | (80) | (60) | (60)
No abnormel ity detected 114 57 S8 (14 55| S L 14 53
Infiltration by lymphome cells 1 1 1 1
vorm(s) 2 1 2 3 1 1 2
Congestion T — 3
Ditatation 1 2 8 ] e 1 4
Submucosal oedems 1 1
Inflemmation 1 1
Glandulsr hyperplesias 1 2
Glandular strophy 1
DIAPHRAGH: ¢)) o
Metestasis from primery in lung 1

Figures in brackets represent the number of enimats from which this tissue was examined histologically.
JABLE 44 (gontinued)

Incidence of Nistological Findings: Males and Females
In Survivors st Termination and Premature Decedent Animals Combined - Clindamycin phosphate 1X Gel

INCIDENCE OF LESIONS (NUMERIC)
MALES . FEMALES "~
FINDINGS TREATMENT |Grp 1 [Grp 2 [Grp 8 [Grp 9 [Gep 3 1Grp 2 {Grp 8 [Grp 9
0 0. 2'3 15.0 {0 : orp 2'.17, 12?0
mi/kg [mlzkg [mi/kg [ml/kg [mi/kg Iml/kg {ml/kg [mt/kg
— /day |/dey |/dsy |/dey |/dey |[/day |/dey |/day
DUCDENUM: . (S7) 1 (53) | (S8) | (60) | (59) | (80) | (59) | (60)
No sbnormelity detected Sk 173 b3 5s S0 ST |- 47 58
. ADENOCARCINOMA [M] 1
Infiltration by {ymphome cells 1 : 1 3 1.
pilatation { 1 1 1
Amytoid e 3 [ 1 b} 3 1 4 2
fibrinoid necrosis of small arterioles ’ 1 1
Submucosel oedems . . 1
Mucossl iymphocytic infiltration i 1 1 1
Mucosst inflesmmetion - 1
Vitlous erosion(s) . 1 L
Focal mucossl necrosis ]
¢lanctsiar hyperplasia 1 3 [
Intiltration by histiocytic ssrcoms 1
cells
EYES: : €59) | ¢59) | (58) | (60) | (59) | ¢60) | €60) § (60)
Wo abnormel ity detected S$é S8 56 56 56 58 59 59
Intiltration by lynphome cells 1 1 1
Netastagis from primery in lung - 1
only one exsmined 1 2 3 2 1 1
Arteritis 1 1
Retro-orbitsl heemorrhage(s) o 1

figures in brackets represent the rumber of snimals from which this tissue uas exsmined his!ologico-(ly. )

BEST POSSIBLE COPY

B e S - C e e - =
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TABLE &4 (continued) --
lmldenee of uhtoleqlul rlnﬂlm' Males ond re-le.

In Survivors st Termination and Pr {s Mln!d - tlim:ln mosphne 1X Gel
INCIDENCE OF LESIONS (MMERIC)
MALES- ] FEMALES
FINDINCS ) TREATHENT [Grp 1 |Grp 2 [Grp 8 [Grp 9 [Grp ¥ {Orp 2 {crp 8 9
o ] 0 .7 [15.0 |o 0 2.7 '1;;?0
ni/kg [ml/kg [mi/kg [ml/kg Imizkg [mt/ky {et/kg [wi/ke
/dey |/dey 1/dey l/day |scey [/dey lsdsy |rdey
MEART: . - : €60) | (60> | €60y 1 €60) | ¢59) | ¢80) | ¢60) | (60)
;?:}.Jl’ti*'tl for score expended Ll = 20 } 23 3] 15 12 7 : -
ng - : ) .
. Amwioid . 2 1 1 2 H 1 1 ]
- FLEUN: ) (56) | ¢59) | 58) [ ST | 59 | 59 | 58 | 59 _
Mo sbnormsl ity detected (73 134 &2 43 50 43 3 [73
Wore(s) L 1
Dilstation 2 4 1 2 1 [
Oiverticulum 1
tymphangiectasis 1
Serosal inflammetion . 1
Submucossl oedems 1 .
Mucossl oedems 1 . .
mucossl lymphocytic infittration 1 o
macosel inflammation . 1
Localised glandular hyperplasis _ 1
Amyloid 12 11" 13 10 .} W% " 1"
INJECTION/TREATMENT SITE(S): » €60) | €60) | (60) | (60) | <60) | €60) | (59) | (60)
No abrormal ity detected 55 52 54 43 54 56 1 28
Infiitration by lymphoms cells | 2

Figures in brackets represent the mmber of enimeis f-om vhich this tissue was examined histologicaliy.
IABLE &6 (continued) —_

Incidence of Nistological Findings: Males and Femeles
. In Survivors at Termination snd Premature Decedent Animels Combined - Clindsmycin phosphate 1X Gel

INCIDENCE OF LESIONS (NUMERIC) —

RALES . FEMALES
FINDINGS o TREATMENT [Grp 1 (Grp 2 {Grp 8 [Grp 9 [Grp 1 [Grp 2 [Grp 8 [Grp @
, 0 0 2.7 5.0 Jo 4o - j2.7 |is.0

ml/kg iml/kg |ml/kg (ml/kg [mtskg [ml/kg [miskg [mtskg
/dey |/day /sy |sday [sday |/dey [sdey |rdey

INJECTION/TREATMENT SITE(S): 60) | t60) | €60y | €60y | c60) | <60y | t59) | 6Dy
Follicular atrophy 1 : o
Nyperkeratosis . . — .

- very mild 1 3 1 2 3

Totel ir.:iderxe for score expended 1 3 1 2 3
finding

o mnlhl hyperplosis :
P i very mild 3 7 H 3 S 1 28

nild 1 y I S

Yota: incidence for score expended 3 7 S 1% H 1 30
tinding :
Locslised subcutaneous inflammetion : 1 .
Dermat (ywphocytie—infiltration ] e
Inflammatory cell infiltrate . k] .
Dermatitis

very mild 1 1

- Yare! tommidemme Son cosre ovngrried 1 1 —
tinding
piffuse necrosis ] -
’ INTESTINES: el jw @ o | )

No sbnorwality detected - 1 ; + .

Intestinel stasis 1 1 | [

id

BEST POSSIBLE COPY



TABLE &4 Ccontinved)

incidence of Nistological Findings: WMales and Foeles . -
In Survivors at Termination snd Premeture Decedent Animels cwlned Clindamycin phosphate 1% Get

INCIDENCE OF LESIONS (NUMERIC)
MALES FEMALES
FINDINGS TREATHENT crp 1 jGrp 2 :rg 8 [Grp 9 |Grp.1 |Erp 2 Grg 8 {Grp 9
0o 2. 15.0 |0 0 2. {15.0
-III' al/kg {mi/kg |mi/kg [mt/kg [ml/kg [mi/kg [miskg
/dsy |/day |/day |/dsy |/dsy |/day |/day (/dwy
INTESTINES: [§ )} 3 (¢4 [()] [¢4) [¢3) (¢ )]
Amyloid 1 1 1 1
JEJUMM: 59 | 55 | 59 | 59 | ¢5h | 80> | 59 | 59
No abnormelity detected ss | «8 | s3] sy | s3 | se ] s2 | st
ADENOCARCINOMA DM} 1 : !
Infiltration by (ymphoms cells ) 1 1.
Infiltration by histiocytic sarcome L .
cells
Dilatetion 1 3 1 2 1
Cystic glends 1
Submuxossl oedems 1 .
mucossl infismmation 1
Amyloid 2 é 3 13 ) 2 5 7
KIDNEYS: t60) | 60y | 60y | 60y | 60y | 60y | (80) | com)
No sbrormel fty detected 13 15 17 20 7 F4 16 20
Unileteral MAEMANGIOSARCOMA IM) 1 -
Silateral TUBULAR ADENOMA [B] 1
Unitateral TUBULAR ADENOMA (B} 2 1
Infittration by lymphome cells 4 3 3 3 10 8 8 5
infiltration by leuksemic cells ]

Figures in brackets represent the nutber of snimsis from which this tissue was examined histologically.
JABLE &4 (continued)

Incidence of Histologicat Findings: Males and Females

ln survivors st Terminetion and Premature Decedent Animals Combined - Clindsmycin phosphete 1X Get

- INCIDENCE OF LESIONS (NUMERIC)
MALES ... FEMALES
FINDINGS TREATMENT 1Grp 1 |Grp 2 [Grp 8 [Grp @ [Grp 1 2 |Grp 8 IGrp 9
0 0 rg 15.0 [0 r:rp zf’ 15?0
ml/kg {ml/kg |ml/kg [ml/kp |ml/kg “{ml/kg |miskg |miskg
- /day |/day |/dsy |/day |[/dey |[/day |rdsy |/day
PITUITARY: N €54) | (S3) [ (S5) | ¢S7) | €60 | ¢60) | ¢S | 59
Focal hyperplasia | ’
nild 2 1 ¢ 1 -
moderate 2 1
severe 1 1 1 1
Total incidence for score cxponded é 2 5 4 ] 2
finding '
Intermediate lobe cystoid degenerstion 11
PROSTATE: ) 590 ! 60y | 59 | (59
o sbnormelity detected . S8 53 S8 56
Infiitration by lymphome cells 1 2 R b}
Arteritis . 1
Acines Oitatstion . 2
Inflammtion 3 13 1
RECTUM: N €593 |59 | €60) § (592 | (59) | €60) | (60) | (60)
Nc sbrorwelity detected st | ss | s6 ] 40 | 56| s3] ss | s
Infiltration by lymphome cells 1
Dilstation 2 1 ) 9 1 2 2 1
Vorm(s) 3 2 1. 11 :
Submucosel oedems 2 2 2

Figures in brackets represent the mmber of snisels frof which this tissue wes ex-inéd histologically.

.-

BEST POSSIBLE COPY
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IABLE 46 (contirwed)

Incidence of Wistological Findings: Meles snd Fematles
In Survivors at Termination snd Premeture Decedent Animeis Combined - Clindamycin phosphate 1% Gel

INCIDENCE OF LESIONS (MUMERIC)

RALES FERALES

FINDINGS VREATMENT 1Grp ¥ |Grp 2 Grga Grp 9 Grp 1 [Grp 2 [Grp 8 |Grp @

. : 0 10 2. 15.0 [0 - o - j2.7 15.0
ml/kg |ml/kg [mi/kg [ml/kg [mt/kg {ml/kg [ml/kp [mi/kg
/dey |/dey |/day |/dsy (/dsy |/day |/day |/day

RECTUM: . (59> | (592 | ¢60) | (59) |- (59) | (60> | €60) | ¢80
Mucossl oedems » 1
Inflemmetion 2 2 1 2
Glsndular hyperplasia . - 1 2 3
Glandular atrophy —_ Y . 1
REPRCDUCTIVE SYSTEM: (4 )] ) (2) -
PENIS: congestion 1
PENIS: inflammetion 1 1 2 .
SALIVARY GLAND: “ ] €80) | (60) | (50) | (80) | ¢60) | (60) | (60) | (59)
No sbrormeiity detected 56 b13 S3 $1 & 48 51 52
CARCINOMA [M) 1 1
Infiltration by lymphome cells 2 2 2 2 7 é [ 3
Periductal lymphocytic infiltration 4 & [ S ] [ 3 3
Arteritis 1 1 ]
Atrophy : 1
Amyloid - 1
SCIATIC NERVE: (59) | 60y | ¢58) | ¢58) | a0y | (803 | (60) | (60)
No abrormality detected s3 | ss | sa | <o | s2 | sz | 57 | s2

Figures in brackets represent the mmber of snimsls from which this tissue was examined histologically.

IABLE &4 (continued)

Incidence of Kistological Findings: Neles and Females )
In Survivors at Termination snd Premature Decedent iinimels Fenbined - Clindamycin phosphate 1X Gel

.- . INCIDENCE OF LESIONS (MERIC)

“MALES .. FEMALES
FINDINGS TREATNENT {orp 4 |erp 2 Jarp 8 {Grp 9 Jorp 1 Jorp 2 Grp 8 forp 9
) 0 2.7 (15,0 |[o 0 2 15.0

mi/kg [ml/kg -ilks mi/kg {mi/kg [ml/kg -illn ml/kg
- - /day |/day |sday (/dey [/dey {/day |/day |/dey

SKELETAL MUSCLE: (601 | (60) | (60) | (60) | (59) | (60) | €60 | (680)

Myositis 1 1
SKIN/SUBCUTIS: €601 | ¢60) | €60) | (60) | (60) | (50) | (59) | (60)

No sbnormelfty detected : S5 53 50 3 S0 53 48 48

SQUAWNIS-CELL CARCINOMA [} 1

FIBROSARCOMA () .. ] 1 1 1

FIBROSARCOMA MULTIPLE [N} ’ b}

SARCOMA DY) : 1 1 R 1

FIBROUS NISTIOCTYIONA DY) 1

Infiltration by lyrphoms cells RER 1 3 2 1

Infiltration by histiocytic ssrcom ’ 1

cells . ’

vorriessts from melemes In fung R ]

. Subcutsnsous oeders . ] 1 .
tocslised follicular strophy )\ 1
Dermel cyst(s) : 1 )
mmte-l Los} \ -1
Epithelis asis : .

P hperp very nild 2 3 2 3|1 1 H 10
wmild 1
moder ste |
severe . 1

~

Figures in brackets represent the mumber of animels from which this tissue was exsmined histologically.

.-

BEST POSSIBLE COPY
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JABLE 68 (continved)
Incidence of Nistolninl Findings: Nales and Fenales
In Survivors st Termination snd Premsture Decedent Anisels Coebined - Clindsmycin phesphote ‘l! Gel

INCIDENCE OF LESIONS (MUMERIC)
-1 RALES FEMALES
FIKJINGS TREATMENT |[Grp 1 [Grp 2 [Grp B [Grp 9 jGrp ¥ [Grp 2 [Cip 8 G \4
0 0 23 15.0 ow Dr’ r; rp
. al/kg |mt/kg [ol/kg [ol/kg [ml/kg Iml/kg .lllo llkﬂ
/dwr [/day [/dey [rday |/dey |[/dey |/day |/dey
SKIN/SUBCUTIS: (o) | ¢60) | €60) | (60) | €60) | €60) | C59) | (60)
Total incidence for score expended ] 2 3 3 3 2 ] é 10
finding |
" Dermal ipid deposition |
Hyperkeratosis :
very mild 2 ) 4
' nild 1 °
Total fncidence for score expanded 3 1 H
finding
Dermatitis .
. very mitd ]
mild . ’ 1
moderate 2 1 1 2
very severe 1
Total incidence for score expanded 1 1 2 2 1 2
finding
Locsl ised subcutaneous mecrosis 3
Abscess(es) 1
BASAL CELL TUMOUR (B} : 1
SPINAL ~ORD: 59 | (60) | (60) | (860) | (60) | €60) | (60) | (60)
No sbrormal ity detected 59 59 57 59 60 S6 S8 56
Infiltration by lymphoms cells 1

Figures in brackets represent the nurber of shimals from which this tissue wes examined histologically.
B JABLE &4 (continued)

Incidence of Nistological Firndings: Males and rmlés
In Survivors at Termination snd Premsture Decedent Animals Combined - Clindamycin phosphate 1% Gel

INCIDENCE OF LESIONS (NUMERIC)
) MALES - FEMALES
FludidsS - TREATMENT JGrp ¥ |Crp 2 |Grp 8 |Grp 9 [Grp™Y [Grp 2 [Grp 8 JGrp ©
0 0 2.7 15.0 |O 0 2.7 15.0
mol/kpg |[ml/kg Imi/kg [mi/kg [ml/kg [mi/kg )mi/kg iml/kg
/day |sday |/dey |/desy |/dsy (/dey |/dsy |/dey
TESTES: , - . (60) | (60) | (60) | (60)
No ebnormal ity detected 12 20 17 19
Bilateral INTERSTITVIAL-CELL ADENOMA (B) 1
Unileteral INTERSTITIAL-CELL ADENOMA [B) 2 2 3 2
Unilatersl rete testis ADENOMA [B) - 1
. Infiltration by lymphoma ceils 2 2 2 1
Infiltration by histiocytic ssrcome cells 1 -
Metastasis from primery in lung in the 1
epididyms -
Only one examined 1
Arteritis ) 1
Spermstocoele(s) -2 1
Unilateral heemstoms 1
Tubulasr strophy 43 35 40 40
tare! Imsaresisint cabl hvnerplasie
nild ) 1 1 -
- severe —_ 1
Total incidence for score expanded ) 1 1 2
tinding -
Rete testis hvperplasis |
. - very-miid- 1 1
- mild 2
Tetel incidence for score expsnded 2 1 1
finding

Figures in bﬁcken represent the nutber-of animels from which this tissue was exsmined histologically.

.

'BEST POSSIBLE COPY
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o

. Incidence of Nistological Findings: Males and Femsles :
In Survivors st Termination and Premsture Decedent Animals Conbined - Clindsmycin phosphate 1X Gel

INCIDERCE OF LESIONS (NUMERIC)
MALES FEMALES
FINDINGS TReATMENT [erp ¢ [erp 2 Jorp 8 forp @ [orp 1 Jorp 2 slerpo
0 0 2.7 15.0 ﬂr’ '] ’ ‘2"3 15.0
ml7kg |mlskg [mt/kg Isl/kg |mi/kp jwl/kg [ml/kg |ml/kg
fday |/desy |/dsy {/dsy {/dsy |/day |/dsy |/day
TESTES: (60) | (60) | (60) | ¢60)
tymphocytic infiltration in the 1 1 4
epididymis -
inflammation in the epididymis 1
Tubuler dilstation in the epididymis 2 1
Spermatocoele(s) in the epididymis 2 A}
EPIDIDYNIS: segmental etrophy 1
Foamy mecrophage sggregate(s) in the 1
epididymis : -
Amytoid . s T 1 F
THORAX 2 ’ : () (&3]
Suppurative infismmation A 2 2
THYMUS : 152) | (53) | (502 | ¢51) | (58) | (59) | (39) | (59
No atrormality detected 43 43 39 40 30 35 30 28
tnfiltration oy lymphoma cells 3 2 3 3 10 6 " 6
Intiltration by histiocytic sarcoms cells 1 1 1 2
Metastasis from primary in lung 1 1 1
Fibrinoid necrosis of smell arterioles 2 2 3
Arteritis 1
Ccngestion ‘ 1 2 1

Figures in brackets represent the rumber of snimils from which this tissue was examined histologically.




Llst of Organs and Tissues Exammed

Hlstopathology inventory for Study Report No. 11484

Tissue

IAdrenals

x*

[Aorta

([Borie Marrow smear

[iBone (femur)

[iBrain

" fiCecum

x| ¢ x| > %

liCervix

fiColon

Ducdenum
Epididymis

Escphagus

{Eye

x| x| >} x| >

[iFallopian tube

liGali bladder

[lGross lesions

bad

- JiHarderian gland

[Heart

e [flleum

Treatment Site

Jejunum

Kidneys

[[Lacihrymat giand

> | > > <] x>

litarynx

j{Liver

bed
.

fLunys

{ILymph nodes, mediastinal

liLymph nodes submandibular

[iLymph nodes, mesenteric

{[Mammary Gland

bod Bad B i Bad B

[INusal cavity

l[Optic nerves

JfOral cavity (cheek)

-[[Ovaries

l(Pant:reas

liParuthyroid

1%} >¢) >«

~ " [Peripheral nerve

© {Phaiynx
Pituitary

- ’ [iProstate

.- [Rectum

Salivary gland

Scialic nerve

— Seminal vesicles

Skeilstal muscle

Skin

Spinal cord

Spleen

Sternum

Stomiach

Testes

ymus -

[Thyroid

- : L ongue

rachea

HUrinary bladder

Uterus

PO o1 £33 Do o3 B B0 £ B8 PV 591 PUL PO PUL W3 PO1 F91 D1 P91 PO Y

Vagina

ymbal gland

* organ weight obtained

APPEARS THIS WAY
ON ORIGINAL
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Study Title: A Photococarcinogenesis Study Of An Admlxture Active Gel (Benzoyl
Peroxide 5% And Clmdamycm Phosphate 1%) And Its Components in Albino
Hairless Mice

Note: Since Clindagel contains only clindamycin phosphate and not benzoyl perox:de '
this review will primarily focus on the data from the control and clindamycin phosphate
groups. ,

~ Study Number: we protocol C-609-001, ~ e Report No. ™

Volume Numbers: 8-10

Test Facility: . ovnem

Study Date(s): August 10, 1993 to December 27, 1994

Date of Submission: January 27, 2000

GLP Compliance: Yes

QA Report: Yes

Study Type: topical photococarcinogenicity

Species/strain: Albino hairless mice Crl:SKH1(hr/hr)BR:

Number of animals peér group; age at start of study: 36/sex/group; 35 to 37 days
Animal housing: individual stainless steel cages

Drug Lot/Batch number(s): Clindamycin phosphate 1% gel: 3G218D229, 3K345K342
3M321B328, 3M321B328A, 4E646C252. Placebo gel: 3G218D230, 3K345K343
3M321M318B, 3M321C253, 4E646C253 -

Formulations:

% wiw
Ingredient Clindamycin Phosphate 1% gel Placebo Gel
Clindamycin phosphate “| 1.000 ' N

'\ +Methylparaben, NF
Propylparaben, NF

Propylene giycol, USP - ' M

~Carbomer 934P, USP
| Potassium hydroxide |
Puntied water, USP . b=

Doses:

-~ Basis of Dose Selection: The doses to be used in the 52 week
photozocarcinogenicity study were determined from the results of 1 week and 8
~ week range-finding and tolerance studies.
In the one week dose range finding study, mice were treated with up to 100 mg/kg
clindamycin phosphate by applying up to 0.2 ml of the 1% gel. Some animals were
also treated with 0.2 ml of the placebo gel or were left untreated. Treated and

nntraated citac were then irradiated with up to 2.7 times the mouse MED using a
==e  Mice were examined for signs of inflammation of the irradiated site at

approximately 24, 48 and 72 hours after irradiation. Neither the placebo nor the

clindamycin gel enhanced nor inhibited the acute effects of the light on the skin of
- the mice. Therefore, 50 and 100 mglkg clindamycin phosphate were used in the 8

week tolerance study.
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In the 8 week tolerance study, mice were treated for 5 days per week with up to 100
mg/kg clindamycin phosphate by applying up to-0.2 ml of the 1% gel. Some animals
were also treated with-0.2 ml of the placebo gel or were Ieft untreated Treated and
untreated animals were then =~ ————= "~ """ "~ ° ,
e T T _ " Animals were
irradiated on the same five days per week that they were treated with drug or
placebo. The test articles were applied afterthe daily UV exposure On Mon., Wed.
and Fri. and before daily UV-exposure on Tues. and Thurs. Some animals were
also treated with the test articles and not irradiated. Skin thickening occurred in all
male mice in-untreated, placebo treated and clindamycin treated groups. -Skin
thickening also occurred in some female mice in each of these groups. All clinical
- findings were considered unrelated to the test articles. Therefore, the 100 mg/kg
dose of clindamycin phosphate was selected for the 52 week
photococarcinogenicity study.

Study Design Table:

_ - | Group | Test article Volume of test | Dose of RBU/week
article applied | clindamycin :
{ml/mouse) phosphate
(mg/kg)

1 Untreated 0 0 600

2 Untreated Kt 0 1200 -

3 Placebogel | 0.2 0 600

7 1% clindamycin | 0.2 100 i 600

B phosphate gel
Note: groups 4, 5, and 6 were treated with products contalnmg 5% benzoyl peroxide. —
- Radiation SOUICE. e -

© -
.
-

'Relation to Clinical Use: The drug product will be used topically on sun exposed skin
so evaluation of its photocarcinogenicity is appropriate. The formulation used in_the-
study is slightly different from the proposed formulation.

Route of Administration: The test articles were applied topically to an apprbkimately
- 20 cm? area of skin on the backs of the animals.

Frequency of Drug Administration: Once daily Monday through Friday. On Monday,
Wednesday and Friday test article was applied after irradiation and on Tuesdays
and Thursdays test article was apphed before lrradlatlon Treatment was continued
tor 40. weeks. ~ o _ o

Unscheduled Sacrifices or Deaths: Mice found dead were necropsned Mlce in

extremis and mice with tumors greater than 10 mm planar diameter were sacrificed

and necropsied. All mice in-a dosage group were sacrificed if less than one-half of

~the mice in the group survived and mo~2.than one-half of the surviving mice in the
group had tumors of at least 4 mrn planar diameter.
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Study Results and Frequency of Momtonng

- Clinical Observations: Cllmcal signs were evaluated at least once a week
No treatment related cllmcal findings were noted other than the cutaneous
responises. Greater incidences of erythema-and flaking of the skin were observed in
male and female mice treated with clindamycin phosphate compared to the
untreated animals receiving 600 RBU/week. The severity of these skin reactions _
was greater in the male mice than in female mice. The placebo gel did not produce

-any increase in skin reactions when compared to the untreated animals. The skin . -

reactions observed in clindamycin treated mice generally did not exceed the
incidence and severity of reactioris observed in the untreated mice recéiving 1200 -
RBU/week.

- Mortality: Mice were observed for viability twice daily.

The figure below shows survival of the animals throughout the 52 weeks of the
stidy. -The letters a through g correspond to the group numbers 1 to 7. The
untreated group receiving 600 RBU/week is group a, the untreated group receiving

1200 RBU/week is group b, the placebo gel group is group ¢ and the clindamycin
phosphate group is group g. It ¢an be seen that the high dose of radiation produced

"the largest decrease in survival (b). . The survival of the clindamycin phosphate

treated-animals was slightly lower than the untreated and placebo gel treated
ahimals receiving 600 RBU/week. Most of the deaths were due to early sacrifice
due to tumor burden.

APPEARS THIS WAY
ON ORIGINAL
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Body Weight: Body weights were recorded weekly.

~ uhnoamycin pnosphate and placebo gel treatment did not produce any significant
effects on final body weight or body weight gain. '

Tumor data: Each mouse was examined weekly for tumor development.

Topical application of clindamycin phosphate 1% gel was aésocia;ed with a siight
enhancement of photocarcinogenesis. There was an increased prevalence in all
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- . tumor size categories. The figure below is for perceptible tumors but figures for other
tumor sizes are similar. The clindamycin phosphate group in the figure is groupg
. and is represented by a line composed of-a-long dash followed by two short dashes. . _
It can be seen that the tumor prevalence for this group increased more rapidly than
for either the low UV dose control group (a) or for the placebo gel tr:ated group (c).
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The table ‘below shows the median time t&tumor onset for tumors >1 mm in each-
group. Group 7 is the clindamycin phosphate treated group. It can be seen that the
time to tumor onset in the clindamycin phosphate treated group is shorter than for the

26



Females

Group 2 3 7
Test article \None ~|None |0 i00
dosage (mg/kg)§ . g Placebo | -
UVR exposure | 6uy 1200 600 600
- | (RBU/week) B i
: C i Jrere N.S. N.S.
C — —
\ C N.S.
. Sexes Combined : .
Group 1 2 3 7
Test article None | None 0 100
dosage (mg/kg) b = = Placebo | .
UVR exposure | 600 1200 600 600
(RBU/week) :
C 1 +++ N.S. - +
C o ---
N.S.

C

a. Codes relate to level of statistical significance based on two-tailed p-values.

Note that the comparison group is indicated by a C on the same line. Plus

signs indicate the group specified has a risk greater than that with which it is

being compared; minus signs indicate the group specuf ed has a nsk less

than that with which it is being compared.
+++ - = P<0.001 -

~3, --= P<0.01
+,-=P<0.05

N.S. = Not Significant

Gross Pathology: All mice, whether found dead, euthanized in extremis or sacrificed

at the end of the study were subjected to a gross examination of the external
- surfaces of the body and all internal tissues. ' :

The group treated with clindamycin phosphate had a slightly increased incidence of

enlarged and mottled livers and a statistically significant enlargement of lymph

nodes. This does not appear to be a specific effect of clindamycin phosphate since it
was also observed in the untreated high UV dose group and in groups treated with

. benzoyl peroxide. The report suggests that these effects may be related to the

increased skin reaction and tumor burden in these groups. There was a significant

increase in the number of male rnice with enlarged preputial glands in the
clindamycin phosphate treated group. Again, this may not be a specific effect of
clindamycin phosphate treatment since the same effect was observed in those

- REST POSSIBLE COPY
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animals receiving only benzoyl peroxlde and not in those receiving the mlxture of
benzoyl peroxide and chndamycm phosphate.

Overall Interpretation and Evaluation: .
- Auequacy of the carcinogenicity study and appropriateness of the test model:
~ Photococarcinogenesis studies conducted by sesssanesns _often use an
. Often the drug is applied

N L e— _ ' Thereason for this difference is not
explained. However, the fact that an enhancement was observed suggests that the
‘design was adequate in this case.

-Clindagel and the 1% clindamycin gel formula used in the photococarcinogenicity
- study absorb very little light at 280 nm and above (see absorption spectra attached -
as appendix). Therefore, it is unlikely that the drug product would be
phoiochemically activated by simulated solar radiation. The observed enhancement
of UV carcinogenicity was probably due to some other mechanism such as tumor
promotion or thinning of the protective layers of the skin. These mechanisms may
not requnre that the drug be applied immediately prior to daily irradiation.
Summary Conclusions and Recommendations:
The photococarcinogenicity study shows that the 1% clindamycin phosphate gel
formulation tested was able to cause a slight enhancement of UV induced skin tumor
formation ir the hairless mouse model. The vehicle gel also appeared to cause a slight
enhancement of UV induced skin tumors although this effect was not statisticaily
significant. The increase in skin tumorigenesis observed in the clindamycin phosphate

.treated animals was not statistically greater than the placebo gel treated animals.

Some of the enhancement of skin tumor formation by the clindamycin phosphate
containing gel may be due to effects of the vehicle.

IMMUNOTOXICOLOGY: ‘
As noted above, one study entitied Delayed Contact Hypersensmwty in Guinea Rigs
(Study 0424XC52.002) was conducted with-the to-be-marketed formulation. This study

~ was previously submitted and reviewed in SN 000 of IND 56,487. Briefly, none of the :
" animals treated with Clindagel or Clindagel vehicle showed any irritation after the

induction or challenge phases of the study and so Clindagel showed no tendency to
induce delayed contact hypersensitivity. ' —

REPRODUCTIVE TOXICOLOGY:
The teratogenic potential of clindarnycin phosphate has been prevnously mvestlgated in
SD rats and IR and CF1 mice. Each species was injected subcutaneously with 100 and

‘180 mg/kg on gestation days 6 through 15. There was no indication of teratogenic

effects and no detrimental effect on reproduction.
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Reproductive toxicity studies have also been conducted in rats and mice with oral
clindamycin hydrochloride and clindamycin palmitate. Rats dosed with up to 200 mg/kg
clindamycin hydrochloride and 608 mg/kg clindamycin palmitate during days 6 to 15 of
gestatlon did not show any signs of teratogenicity.

Rats treated orally with up to 60 mg/kg clindamycin hydrochlonde and 360 mglkg

clindamycin palmitate showed no irnpairment of reproductive performance. In these -
studies, treatment was started in male rats at 40 days of age and in the females, 14
- days before breeding. Reprodpgtive performance was not affected in these studies.

GENETIC TOXICOLOGY
The sponsor has not included any information on the genetlc toxicology of clindamycin.
- The label for Cleocin Phosphate Sterile Solution contains the following statement:
Genotoxicity tests performed included a rat micronucleus test and an Ames

Salmonelia reversion test. Both tests were negative.

SPECIAL TOXICOLOGY STUDIES: =

As mentioned above, two additional studies were conducted by the sponsor with the to-
be-marketed formulation. One was an acute irritation study in rabbits and the other is
“an acute eye irritation study in rabbits. Both of these studies were previously submitted
and reviewed in SN 000 of IND 56,487.

Briefly, Clindagel was considered to be nonirritating to the rabbit eye and no signs of
Jirritation were observed in rabbit skin treated with Clindagel under partial occlusion for
four hours. '

OVERALL SUMMARY AND EVALIUATION

The three nonclinical studies conducted with Clindagel- suggest that lt is not a primary
dermal or ocular irritant in rabbits nor does it induce hypersensitivity in the guinea pig.
There does not appear to be any reason to expect Clindagel to have greater toxicity
than praviously approved formulations of Clindamycin phosphate. ‘

Clindamycin phosphate is found in a number of approved drug products including -
several topical formutations for acne vulgaris. The most significant toxicity associated
“with the use of clindamycin phosphate has been the induction of colitis. This is
believed to be caused by the overgrowth of a toxin-producing Clostridium difficile.
Absorption of clindamycin phosphate from topical application may be sufficient to
cause colitis. A warning about this adverse effect is included in the labels of currently
anprovad formuiations of clindamycin and in the proposed label for Clindagel.

The label for Cleocin T Gel states that reproduction studies have been performed in
rats and mice using. subcutaneous and oral doses of clindamycin ranging from 100 to

- 600 mg/kg/day. These studies have not revealed evidence of impaired fertility or harm

to the fetus. Cleocin T Gel is listed as a pregnancy category B drug. The proposed
label of Clindagel contains this information and maintains this category.

BEST POSSIBLE COPY



The label for Cleocin phosphate IV solution states that the genotoxicity of clindamycin
phosphate was evaluated by a rat micronucleus test and an Ames test. Both tests were
negative. This information is not in the proposed Clindage! label but could be added.

The acryllc acid polymer used in the drug product is listed as : wewwamass  Thijs
ingredient does not have a monograph in the USP/NF but the sponsor claims that itis -
equivalent to and qualifies under the chemical name of Carbomer 941, NF ———
L and rs the same polymer as Carbomer 941 but = saases _
SRR g -and is therefore cons:dered to be the preferable '
.mgredlent Carbomer 941 has been used prevrously in approved topical drug products
and so there are no sarety concerns from using = = -in the current product

Conclusions:
This NDA is approvable from a pharmacology/toxrcology perspective. Some changes to
the Iabel are recommended

Communication Review
- Labeling Review (NDA):
The current proposed label for Clindagei-does not contain a Carmnogenesrs
‘Mutagenesis and.Impairment of Fertility section. Since dermal carcinogenicity and
~ photococarcinogenicity studies have been submitted in the NDA, it is recommended
that this information be incorporated into the label. Mutagenesis information from
- the Cleocin Phosphate Sterile Solution label could also be included.: Fertility:
fmformatlon in the Cleocin label should be mcluded in this section of the label, -also.

The rollowrng wording can serve as an example for the Carcmogenesrs,
‘Mutagenesis and Impairment of Fertility section of the label.” -

The carcinogenicity of a 1% clrndamycm phosphate gel similar to Clindagel was
evaluated by daily application to mice for two years. The daily doses used in this
study were approximately 3.and 15 times higher than the human dose of
‘clindamycin phosphate from 5 milliliters of Clindagel, -assuming complete

.. absorption and based on a body surface area.comparison. No significant
increase in tumors was noted in the treated animals.

'A 1% clindamycin phosphate gel similar to Clindagel caused a statistically
significant shortening of the median time to tumor onset in a study in hairless
mice in whlch tumors were induced by exposure to simulated sunllght

Genotoxlcuty tests performed included a rat micronucleus test and an Ames
Salmonella reversion test. Both tests were negatwe

Reproduction studies in rats using oral doses of clindamycin hydrochloride and
clindamycin palmitate hydroc hioride have revealed no evidence of impaired

- fertility.



The description of the reproductive toxicity studies in fhe Pregnancy: Teratogenic
Effects sect_nops of the Cleocm T Gel label and the proposed label for Clindagel do not

contam

e The proposed Chndagel label states:

1

- - -

- = = ) B . -
This statement is based on reproductive toxicity studies that were conducted with
. clindamycin hydrochloride and clindamycin palmitate hydrochloride. Consequently, a
direct ecomparison to clindamycin phosphate is not possible with out first converting the
doses to equivalent clindamycin doses. An example of possible alternative wording for

outlined in the appendix.

" this section of the label is provided below based on dose comparison calculations

me

'RECOMMENDATIONS:

The NDA for Clindagel is approvable from a pharmacology and toxicology perspective.
—Changes to the label are recommended as outlined in the discussion above

~ Paul C. Brown, Ph.D.
Reviewing Pharmacologist

cc: - -
NDA 50-782
HFD-340
HFD-540
HFD-540/Pharm/Brown
HFD-540/TL/Jacobs
HFD-540/MO/Huene
_HED BA0IChemAidra
_ HFD-540/PM/Kumar
Draft date (# of drafts):
Appendix/attachments:

BEST POSSIBlE CW?’

APPmm

Th

Concurrence Only: W‘&é -
HFD-540/DDMmkiri g}?lzslﬂ'
HFD-540/TLiJacobs” ¥ b/uloo i DFb

June 20, 2000 (1* draft); June 21, 2000 (2™ draft)
Appendix 1: Dose multipie calculations. .

Appendix 2: UVivisible absorption spectra of Clindaget and
1% clinclamycin phosphate gel used in dermal o
carcinogienicity and- photococarcinogenicity studies -
Appendix-3: Executive CAC meeting minutes
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60 66
100 110
200 220
Clindamycin Equivalent Clindamycin
Palmitate HCI Phosphate dose in mg/kg
dose in mg/kg (Clindamycin Palmitate
HCl dose + 1.39)
100 72
-1 150 108
300 o 216
600 432

Human to animal dose comparison based on body surface area.

Dose in mg/kg | Dose in mg/m? | Multiple of human dose

(mg/kg x km) (mg/m? = 30.71 mg/m?)
Mouse (km = 3) -

22 66 2.2

27 81 2.6

55 165 54

108 324 10.5

150 450 14.7

216 648 211

220 -+ 660 215

432 1296 42.2
" Rat (km=6)

25 _ 198 6.4 s

55 330 10.7

66 396 12.9

72 432 14.1

110 660 21.5

216 1296 422

220 1320 43.0

432 2592 84.4

APF;EARS THIS WAY
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Appendix 2: UVivisible absorption spectra of Cliﬁdagel and 1% clindamycin phosphate
gei used in dermal carcinogenicity and photococarcinogenicity studies

Ok Jagel '
. EAICLIR

9

Consistent with Absorption
Spectra for Methylparaben -

T Wavelength (nm)

Clindamycin Gel (Formuia CB-C)
- Lol4CL-8A

Conslstegﬁm Absorption :
Spectrs for Methyl- and _
Propyl-parsben )

Wavele:xth (hen)
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Appendix 3: Exécqtive CAC meeting minutes
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